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(54) COATING FILM HAVING LOW REFRACTIVE INDEX AND WATER REPELLENCY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a coating film which 
closely adheres to a substrate and having a low refractive index 
and a large angle of contact with water by heat- curing a coating 
film of a solution of a polysiloxane prepared by cocondensing an 
alkoxy organosilicon having a specified composition in the 
absence of water on the surface of a substrate. 
SOLUTION: A reaction mixture is formed by mixing a silicon 
compound (A) represented by formula I (wherein R is a 1-5 C 
alkyl) with a silicon compound (B) represented by formula I 
(wherein R1 is a 1-5 C alkyl; and (n) is 0-1 2), a 1-13 C alkyl 
alcohol (C) and oxalic acid (D) in such amounts that 0.05-0.43mol 
of B is present per mol of A, 0.5-1 OOmol of C and 0.2-2mol of D 
are present per mol of the total alkoxyls of A and B, and 0.5- 
10wt.% (in terms of the Si atom) Si02 is present. This solution is 
heated to 50-180° C in the absence of water until the total 
residual amount of A and B decreases to 5mol% or below to form 
a polysiloxane solution. A coating fluid containing this solution is 
applied, and the coating film is heat-cured at 80-450° C to 
obtain a coating film having a refractive index of 1 .28 and an 

angle of contact with water of 90-1 15 degrees. This film is useful as an antireflection film 
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« NOTICES * 

IPO and NCI PI are not responsible for any 
lamages caused by the use of this translation. 

I. This document has been translated by computer. So the translation may not reflect the original 
>recisely. 

> **** shows the word which can not be translated. 
J.In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
0001] 

"Field of the Invention] This invention relates to amelioration of the coat formed on a base material from 
the polymer solution of an alkoxy group content silicon compound. Especially this invention relates to the 
soat which is stuck and formed in the base material front face concerned, and has a low refractive index 
and large water contact angle by carrying out heat curing of the paint film which consists of a solution of 
the polysiloxane which comes to carry out copolycondensation of the alkoxy group content silicon 
compound which has a specific presentation to the bottom of un-existing [ of water ] on a base material 
front face. 
[0002] 

[Description of the Prior Art] Before, if the coat in which a refractive index lower than the refractive 
index of a base material is shown is made to form in the front face of the base material concerned, it is 
known that the reflection factor of light reflected from the front face of the coat concerned will fall. And 
the coat in which such a lowered rate of a light reflex is shown is used as light reflex prevention film, and 
is applied to various base material front faces. In JP,5-105424,A. the magnesium salt as a source of Mg, 
an alkoxy magnesium compound, etc.. MgF2 made to generate by making the fluoride salt as a source of 
F react Alcoholic dispersion liquid of a particle, Or the method of making the antireflection film in which a 
low refractive index is shown form on the base material concerned by heat-treating at 100-500 degrees 
C is indicated by using as coating liquid the liquid which added tetra-alkoxysilane etc. to this for the 
improvement in film on the strength, and applying this on glass base materials, such as the Braun tube. 
[0003] In JP.6-157076A tetra-alkoxysilane, methyl trialkoxysilane, By mixing two or more sorts from 
which it is hydrolysis condensation polymerization objects, such as ethyl trialkoxysilane. and a mean 
molecular weight differs, and solvents, such as alcohol, coating liquid and nothing, By heating this by in 
forming a coat from the coating liquid concerned, adding means, such as control of the mixed rate in the 
case of the above-mentioned mixing, and relative humidity, and building a coat The low reflective glass 
which made the thin film with a thickness of 60-1 60nm which has the micro pit or irregularity which 
shows the refractive index of 1.21-1.40. and has a 50-200nm diameter form on a glass substrate is 

[0004] The low reflection factor glass which becomes JP.3-23493.B from glass, the lower layer film which 
has the high refractive index made to form in the front face, and the upper film which has the low 
refractive index made to form in the front face further is indicated, this official report — as the detail of 
the formation approach of that upper film — CF3(CF2)2C2H4Si (OCH3)3 etc. — with the fluorine- 
containing silicone compound which has a poly fluorocarbon chain On the other hand, 5 - 90% of the 
weight of Si(OCH3) 4 grade silane coupling agent Among the alcoholic solvent, after making it hydrolyze 
at a room temperature under existence of a catalyst, such as an acetic acid, the liquid of a 
copolycondensation object is prepared, subsequently to the above-mentioned lower layer film top this 
liquid is applied, and the approach of consisting of heating at 120-250 degrees C is indicated by by 
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lltering. 

Problem(s) to be Solved by the Invention] It is necessary to repeat a spreading process and a baking 
process, and it is not not only efficient but by the approach of making a coat forming on a base material 
*iven in above-mentioned JP,3-23493,B at a multilayer, by the repeat of a baking process, a crack arises 
In a coat, or a generation coat also tends to become an ununiformity, and deformation of a base material 
tends [ further ] to take place. Furthermore, in order to give a low refractive index to the upper film 
Formed from the coating liquid obtained by the approach of this hydrolysis, use of the fluorine-containing 
silicone compound of a 1.1 -mol or more thing large quantity is needed to one mol of silane coupling 
agents, and the coat which has a refractive index lower than 1.33 such even case is not obtained. And 
the coat obtained by the approach of heating that paint film does not have sufficient degree of hardness 
by applying directly the coating liquid obtained by the approach of this hydrolysis on a base material. 
[0006] an approach given in above-mentioned JP,5-105422,A — MgF2 the coat formed since the bonding 
strength between particles was weak — a mechanical strength — scarce — and the adhesion force with 
a base material not being not only enough, either but MgF2 from — this becoming coat does not show a 
refractive index smaller than 1 .38 in essence, and does not discover sufficient light reflex tightness 
depending on the class of base material. Manufacture of the condensate which has different molecular 
weight by the approach given in above-mentioned JP,6-1 57076,A, its combination, etc. take control of 
relative humidity and coat surface irregularity etc. further with remarkable complicatedness at the time of 
coat formation, and this approach is lacking in practicality. 

[0007] Applying further a water-repellent high processing agent, for example, the antifouling processing 
agent which consists of a fluorine-containing compound, on the front face for both a coat given in above- 
mentioned JP,5-105422,A and a coat given in above-mentioned JP,6-1 57076.A, in order that the front 
face may prevent dirt and this which becomes empty during practical use is performed. This invention 
tends to be efficient simple, it is going to offer the approach of making the coat improved on the base 
material forming, and the water contact angle of 90 - 1 15 degrees tends to be especially indicated to be 
the refractive index of 1.28-1.38 on a base material, and it is going to offer the coat formed in the front 
face of the base material concerned by sticking. 
[0008] 

[Means for Solving the Problem] The coat of this invention is the following general formula (1). 
Si4(OR) (1) 

( — however, R expresses the alkyl group which has 1 -5 carbon atoms.) — the silicon compound (A; 
shown and the following general formula (2) 
CF3 n CH(CF2)2 CH2 Si(OR1)3 ... (2) 

( — however, R1 expresses the alkyl group which has 1-5 carbon atoms, and n expresses the integer of 0 
to 12.) — the silicon compound (B) shown and the following general formula (3) 
R2 CH2 OH (3) 

( — however, unsubstituted [ in which R2 has a hydrogen atom or 1-12 carbon atoms ] — or the alkyl 
group which has a substituent is expressed.) — with the alcohol (C) shown In oxalic acid (D), silicon 
(compound A) 1 mol is received. Into a silicon (compound B) 0.05-0.43 mol ratio As opposed ^to one mol 
of all alkoxy groups contained in a silicon compound (A) and a silicon compound (B) into a (alcoholic 
[ C ]) 0.5-100 mol ratio And the reaction mixture contained into a (oxalic acid D) 0.2-2 mol ratio to one 
mol of all alkoxy groups contained in a silicon compound (A) and a silicon compound (B) is made to form. 
And 0.5 - 10% of the weight of Si02 into which this reaction mixture was converted from the silicon atom 
in it Maintaining un-existing [ of water ], while maintaining to concentration Until the total amount of 
survival of the silicon compound in a reaction mixture concerned (A) and a silicon compound (B) becomes 
less than / 5 mol % The solution of the polysiloxane which this produced by heating at 50-180 degrees C 
is made to generate. Subsequently, the coating liquid containing the solution of the polysiloxane 
concerned is applied to a base material front face. And by carrying out heat curing of the paint film 
obtained by this spreading at 80-450 degrees C, it is stuck and formed in the above-mentioned base 
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naterial front face, and this coat shows the refractive index of 1.28-1.38, and the water contact angle of 
)0 — 115 decrees 

0009] The solution of the above-mentioned polysiloxane is transparent and the gel polysiloxane is not 
iontained. Although a lot of alcohol (C) and comparatively a lot of oxalic acid (D) live together, since a 
jilicon compound (A) and a silicon compound (B) are heated, this polysiloxane is not what was generated 
>y the condensation of the hydrolyzate of a silicon compound (A) and a silicon compound (B) in the 
eaction mixture with which water does not exist. Although muddiness arises in liquid or it is easy to 
generate an uneven polysiloxane in it along with advance of hydrolysis when making a polysiloxane 
generate from alkoxysilane by the approach of hydrolysis among an alcoholic solvent, such a thing does 
lot happen in the above-mentioned reaction mixture by this invention. 

0010] Although the above-mentioned polysiloxane by this invention of the chemical structure is 
complicated and it is hard to specify it Since alcohol (C) acts on the intermediate field probably 
generated by the reaction of a silicon compound (A) and a silicon compound (B), and oxalic acid (D) and a 
■jolymerization advances it is thought that the copolycondensation object polysiloxane of a silicon 
compound (A) and a silicon compound (B) which has the polymerization degree of extent which forms a 
solution and has the structure which was comparatively alike and gathered generates it even if it has 
.ranching structure. 

I'OO1 1] With heating of the paint film containing the solution of the above-mentioned polysiloxane applied 
on the base material, the insoluble coat which has a low refractive index and water repellence by sticking 
to the base material front face concerned when the hardening reaction of a polysiloxane advances in 
removal and the paint film concerned of a volatile component from the paint film concerned generates. 
The refractive index of this coat becomes low, and the contact angle with water becomes large, so that 
the mole ratio of the amount of a silicon compound (B) to the amount of a silicon compound (A) is large. 
However, in spite of the coat of this invention being different from the upper film of a publication at said 
JP.3-23493.B and being formed from coating liquid with the low content of a silicon compound (B), it has 
a refractive index lower than the refractive index which the above-mentioned upper film shows. 
[001 2] 

[Embodiment of the Invention] As an example of alkyl group R contained in said general formula (1 ), 
methyl, ethyl, propyl, butyl, pentyl, etc. are mentioned and a tetramethoxy silane, a tetra-ethoxy silane, 
tetra-propoxysilane, tetra-butoxysilane. etc. are mentioned as an example of a desirable silicon 
compound (A). A tetramethoxy silane, especially a tetra-ethoxy silane, etc. are desirable also in these. 
[001 3] Alkyl group R1 contained in said general formula (2) As an example, methyl, ethyl, propyl, butyl, 
pentyl. etc. can be mentioned, trifluoropropyl trimetoxysilane, trifluoropropyl triethoxysilane, trideca fluoro 
octyl trimethoxysilane. trideca fluoro octyl triethoxysilane. heptadecafluorodecyl trimethoxysilane, 
heptadeca fluoro decyltriethoxysilane, etc. can be mentioned as an example of a desirable silicon 
compound (B), and these are independent, or they can be combined two or more sorts and can be used. 
[0014] Unsubstituted alkyl group R2 contained in said general formula (3) It is the alkyl group R2 which 
methyl, ethyl, propyl, butyl, pentyl, hexyl, heptyl, octyl. etc. are mentioned, and has a substituent as an 
example. As an example, hydroxymethyl. methoxymethyl, ethoxy methyl, hydroxyethyl, methoxy ethyl, 
ethoxyethyl, etc. are mentioned. As an example of desirable alcohol (C), a methanol, ethanol. propanol, n- 
butanol, ethylene glycol monomethyl ether, ethylene glycol monoethyl ether, the diethylene-glycol 
monomethyl ether, diethylene glycol monoethyl ether, propylene glycol monomethyl ether, the propylene 
glycol monoethyl ether, etc. can be mentioned, and these are independent, or they can be combined two 
or more sorts and can be used. Ethanol is desirable also especially in these. 

[0015] Silicon compound (A) The solution of the polysiloxane which has homogeneity is not obtained from 
the reaction mixture which used 0.43 mols or more of silicon compounds (B) to one mol. And from the 
reaction mixture which used 0.05 mols or less of silicon compounds (B) to the silicon (compound A) 1 
mol, the coat which has 1.38 or less refractive index is not formed, and the coat does not show the water 
repellence which shows 90 contact angles or more of water. Silicon compound (A) It is desirable 
especially to use 0.05-0.25 mols (B) of silicon compounds to one mol. 
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0016] If the alcohol of an amount with few all alkoxy groups contained in a silicon compound (A) and a 
silicon compound (B) than 0.5 mols per mol is used, from the polysiloxane content liquid which required 
:he long time making a polysiloxane generate, and was obtained, a coat with a high degree of hardness will 
lot generate. Si02 of the polysiloxane content liquid obtained when the alcohol of an amount with more 
' on the contrary ] all alkoxy groups contained in a silicon compound (A) and a silicon compound (B) than 
i00 mols per mol was used It needs [ concentration runs short and ] concentration before spreading and 
s not efficient. It is desirable especially to use 1-50 mols of alcohol to one mol of all the alkoxy groups 
contained in a silicon compound (A) and a silicon compound (B). 

0017] If the oxalic acid (D) of an amount with few all alkoxy groups contained in a silicon compound (A) 
and a silicon compound (B) than 0.2 mols per mol is used, from the obtained polysiloxane content liquid, a 
_oat with a high degree of hardness will not generate. If the oxalic acid (D) of an amount with more [ on 
the contrary ] all alkoxy groups contained in a silicon compound (A) and a silicon compound (B) than two 
nols per mol is used, the inside of the obtained polysiloxane content liquid will contain a lot of oxalic acid 
ID) relatively, and the coat of the engine performance made into the purpose will not be obtained from 
this liquid. It is desirable especially to use 0.25-1 mol (D) of oxalic acid to one mol of all the alkoxy groups 
contained in a silicon compound (A) and a silicon compound (B). 

[0018] In formation of a reaction mixture, the alkyl alkoxysilane as about 0.02-0.2-mol denaturant (E) 
other than the above-mentioned silicon compound (A), a silicon compound (B), alcohol (C), and oxalic 
acid (D) may be used together to silicon (compound A) 1 mol, corresponding to a request. As an example 
of desirable denaturant (E), methyl trimetoxysilane, methyl triethoxysilane, Ethyltrimethoxysilane, 
ethyltriethoxysilane, propyltrimethoxysilane. Propyl triethoxysilane, butyltrimethoxysilane, 
epoxybutyltriethoxysilane, Pentyl trimethoxysilane, pentyl triethoxysilane, heptyl trimethoxysilane, Heptyl 
triethoxysilane, octyl trimethoxysilane, octyl triethoxysilane, Dodecyl trimethoxysilane, 
dodecyltriethoxysilane, hexadecyl trimethoxysilane, Hexadecyl triethoxysilane, octadecyltrimethoxysilane, 
Octadecyl triethoxysilane, phenyltrimethoxysilane, phenyltriethoxysilane, Vinyltrimetoxysilane, 
vinyltriethoxysilane, gamma-aminopropyl trimethoxysilane, gamma-aminopropyl triethoxysilane, gamma- 
glycidoxypropyltrimetoxysilane, gamma-glycidoxy propyltriethoxysilane, gamma-methacryloxpropyl 
trimethoxy silane, Dialkoxy silanes, such as trialkoxysilane, such as gamma-methacryloxypropyl 
triethoxysilane, and dimethyldimethoxysilane, and dimethyl diethoxysilane, are mentioned. These are 
independent, or can be combined two or more sorts and can be used. 

[001 9] Such denaturant (E) can reduce the temperature for stiffening the paint film on a base material, 
and raises the adhesion over the base material of a coat. The reaction mixture containing the above- 
mentioned silicon compound (A), a silicon compound (B), alcohol (C), and oxalic acid (D) can be made to 
form by [ which mix these ] depending especially or adding the above-mentioned denaturant (E) to these 
further. Water is not added to this reaction mixture. And heating as a solution-like reaction mixture 
preferably is desirable, for example, after this reaction mixture adds oxalic acid (D) to alcohol (C) 
beforehand and makes the alcoholic solution of oxalic acid form, it is desirable [ a reaction mixture ] to 
heat as a reaction mixture of the shape of a solution acquired by mixing a silicon compound (A), a silicon 
compound (B), the above-mentioned denaturant (E), etc. with the solution concerned. Usually, the 
reaction mixture of the above-mentioned ratio of a silicon compound (A), a silicon compound (B), alcohol 
(C). and oxalic acid (D) is the silicon atom contained in this Si02 When it converts, it is 0.5 - 10% of the 
weight of Si02. It has concentration. It is the silicon atom which is contained at this also in the case of 
the reaction mixture containing the above-mentioned denaturant (E) Si02 It converts and is 0.5 - 10% of 
the weight of Si02. The above-mentioned denaturant (E) contains so that it may have concentration. And 
between heating of these reaction mixtures and these reaction mixtures are the above Si02. Un-existing 
[ of concentration and water ] is maintained. It is among a direct-vent-system container, or is carried out 
to the bottom of reflux so that this heating can be performed at 50-180 degrees C of the usual solution 
temperature in a reactor and evaporation of liquid, vaporization, etc. may not happen from a reactor 

preferably. t 

[0020] If heating for making a polysiloxane generate is performed at temperature lower than 50 degrees 
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_ since it will have muddiness or will be easy to generate the liquid containing a non-melt, this heating is 
>erformed at temperature higher than 50 degrees C. and can terminate an elevated temperature for a 
short time. However, heating at temperature higher than 180 degrees C does not bring about additional 
)rofits, but is inefficient-like. When there was especially no limit in heating time, for example, it is enough 
n about 3 hours under 78-degree C reflux and the amount of survival of these silicon compound usually 
jecame less than [ 5 mol % ] to all the charges of a silicon compound (A) and a silicon compound (B) for 
ibout 8 hours at 50 degrees C, heating stops. When the polysiloxane content liquid with which many 
hese silicon compounds remain rather than five-mol % to the whole quantity of the used silicon 
compound (A) and a silicon compound (B) applies this to a base material front face and heat curing of the 
Daint film is subsequently carried out at 80 to 450 degrees C, a pinhole is not generated or the coat 
which has sufficient degree of hardness for the obtained coat is not obtained. 

0021] The solution of the polysiloxane obtained by the above-mentioned heating can be used as coating 
liquid obtained by mixing with a desired additive (F) by using as coating liquid the liquid obtained by 
permuting by other solvents, using as coating liquid the liquid obtained by condensing or diluting 
according to a request although it can be used for the following spreading process as coating liquid as it 
is or. As an example of this additive (F), the silica sol which is the gestalt of the sol of a colloid inorganic 
particle, alumina sol, a titania sol, a zirconia sol. a magnesium fluoride sol, and a ceria sol can be 
mentioned, and these are independent, or they can be combined two or more sorts and can be used. And 
as these sols, an organosol is desirable and especially the organosol that makes especially alcohol (C) a 
dispersion medium is desirable. Moreover, to the heat-curing solid content all weight of coating liquid, the 
addition of a sol can choose a desired amount as arbitration, if colloid inorganic particle weight is 70 or 
less % of the weight. In addition, a metal salt, metallic compounds, etc. are mentioned as an additive (F). 
These are convenient although the water repellence of a coat is adjusted. 

[0022] As this coating liquid used for a spreading process, it is the silicon atom which originates in the 
transparence solution of the above-mentioned polysiloxane in it Si02 The liquid which is converted and is 
contained 0.5 to 10% of the weight is desirable, and it is this Si02. The thickness of the coat which will be 
formed by one spreading if concentration is smaller than 0.5 % of the weight tends to become thin, and if 
this concentration is higher than 10 % of the weight, the storage stability of this coating liquid tends to 
run short. Si02 of this coating liquid Especially as concentration. 2 - 8 % of the weight is desirable. 
[0023] As a base material, if generation of an adhesion coat is permitted on this, there will be especially 
no limit, but [ especially ] in order to make a light reflex prevention coat form, the base material which 
has a refractive index higher than the refractive index of coats, such as usual glass and plastics, is 
desirable. The coating liquid containing the solution of the above-mentioned polysiloxane or this can be 
applied on a base material by the usual approach, for example, a dip method, the spin coat method, brush 
painting, the roll coat method, a flexographic printing method, etc. 

[0024] although heat curing of the paint film formed on the base material may be carried out as it is — 
this — preceding — room temperature - 80-450-degree C 80 degrees C are preferably heated at 100- 
450 degrees C. after making it dry at 50-80 degrees C preferably. As time amount of this heating, it is 
enough in about 5-60 minutes. If whenever [ this stoving temperature ] is lower than 80 degrees C, the 
degree of hardness of the obtained coat, chemical resistance, etc. tend to run short. Although it is good 
to heat at the temperature of 300 degrees C or more to a heat-resistant base material like glass 
generally, temperature higher than 450 degrees C does not give sufficient water repellence for the 
obtained coat. These heating can be performed by using the usual approach, for example, a hot plate, 
oven, a belt furnace, etc. 
[0025] 

[Example] . 
The ethanol solution of oxalic acid was prepared by supplying ethanol 70.8g to 4 opening reaction tlask 
equipped with example 1 reflux tubing, and adding 12.0g of oxalic acid small quantity every to this ethanol 
under churning. Subsequently, this solution was heated to that reflux temperature, and mixture (tetra- 
ethoxy silane 1 1.0g and trideca fluoro octyl trimethoxysilane 6.2g) was dropped into this solution under 
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eflux. It is the solution (L1) of a polysiloxane by cooling it, after after dropping termination continues 
leating under reflux for 5 hours. It prepared. 

0026] This solution (L1) The alkoxide monomer was not detected when the gas chromatography 
analyzed. This solution (L1) After applying to the front face of a calcium-fluoride substrate, the coat 
stuck to the front face of this calcium-fluoride substrate was made to generate by heating that paint film 
at 300 degrees C for 30 minutes. Subsequently, when the spectrum of the transmitted light was 
measured about this coat using the infrared spectrometer, absorption by OF was observed [ the 
3200cm-1 neighborhood and the 980cm-1 neighborhood ] to the 2800cm-1 neighborhood at absorption 
according absorption according absorption by the silanol group to a methylene group to Si-O-Si to the 
1100cm-1 neighborhood, and the 1200cm-1 neighborhood, respectively. 

"0027] The ethanol solution of oxalic acid was prepared by supplying ethanol 72.4g to 4 opening reaction 
flask equipped with example 2 reflux tubing, and adding 12.0g of oxalic acid small quantity every to this 
sthanol under churning. Subsequently, this solution was heated to that reflux temperature, and mixture 
;tetra-ethoxy silane 12.5g and trideca fluoro octyl trimethoxysilane 3.1g) was dropped into this solution 
under reflux. It is the solution (L2) of a polysiloxane by cooling it, after after dropping termination 
continues heating under reflux for 5 hours. It prepared. This solution (L2) The alkoxide monomer was not 
detected when the gas chromatography analyzed. 

[0028] The ethanol solution of oxalic acid was prepared by supplying ethanol 70.6g to 4 opening reaction 
flask equipped with example 3 reflux tubing, and adding 12.0g of oxalic acid small quantity every to this 
ethanol under churning. Subsequently, this solution was heated to that reflux temperature, and mixture 
(tetra-ethoxy silane 9.4g, trideca fluoro octyl trimethoxysilane 6.2g, and 1 .2g [ of gamma- 
glycidoxypropyltrimetoxysilane ] and gamma-aminopropyl trimethoxysilane 0.6g) was dropped into this 
solution under reflux. It is the solution (L3) of a polysiloxane by cooling it, after after dropping termination 
continues heating under reflux for 5 hours. It prepared. This solution (L3) The alkoxide monomer was not 
detected when the gas chromatography analyzed. 

[0029] It is the solution (L4) of a polysiloxane by adding 51. Og and ethanol 149g and fully mixing the 
methanol distribution silica sol which sets a colloid silica with a particle diameter of 8nm to Si02, and 
contains it 15.7% of the weight in 100g (L3) of solutions obtained in the example 4 example 3. It prepared. 
[0030] It is the solution (L5) of a polysiloxane by adding 76.4g and ethanol 223.6g and fully mixing the 
methanol distribution silica sol which sets a colloid silica with a particle diameter of 8nm to Si02, and 
contains it 15.7% of the weight in 100g (L3) of solutions obtained in the example 5 example 3. It prepared. 
[0031] The ethanol solution was prepared by supplying ethanol 43.7g, tetra-ethoxy silane 16.6g, and 
trideca fluoro octyl trimethoxysilane 9.3g to 4 opening flask equipped with example of comparison 1 reflux 
tubing, and mixing. Subsequently, this solution was heated to that reflux temperature, and the mixture of 
0.1g of nitric acids was dropped at this solution under reflux as ethanol 24.9g. 5.4g of water, and a 
catalyst. Liquid with which after dropping termination consists of hydrolyzate of alkoxysilane by cooling 
after continuing heating under reflux for 5 hours (L6) It prepared. 

[0032] The ethanol solution of oxalic acid was prepared by supplying ethanol 72.0g to 4 opening reaction 
flask equipped with example of comparison 2 reflux tubing, and adding 1 1.4g of oxalic acid small quantity 
every to this ethanol under churning. Subsequently, this solution was heated to that reflux temperature, 
and mixture (tetra-ethoxy silane 11. Og and octadecyltrimethoxysilane 5.6g) was dropped at this solution 
under reflux. It is polysiloxane content liquid (L7) by cooling it, after after dropping termination continues 
heating under reflux for 5 hours. It prepared. 

[0033] The ethanol solution of a tetra-ethoxy silane was prepared by supplying ethanol 53.7g and tetra 
ethoxy silane 20.8g to 4 opening reaction flask equipped with example of comparison 3 reflux tubing, and 
mixing. Subsequently, this solution was heated to that reflux temperature, and the mixture of 0.1 g of 
nitric acids was dropped at this solution under reflux as ethanol 20.0g, 5.4g of water, and a catalyst. The 
liquid with which after dropping termination consists of hydrolyzate of alkoxysilane by cooling after 
continuing heating at reflux temperature for 5 hours was prepared. Subsequently, it is mixed liquor (L8) 
by adding 100g and ethanol 700g and fully mixing the methanol distribution silica sol which sets a colloid 
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jilica with a particle diameter of 12nm to Si02, and contains it 30% of the weight in this liquid whole 
quantity. It prepared. 

0034] The coat was made to form on a substrate front face by drying this paint film at 80 degrees C on 
a hot plate for 5 minutes, and heating at the temperature subsequently to the table 1 in a firing furnace 
shown by using - (L8) as the example 6 above-mentioned liquid (L1) and coating liquid, after carrying out 
a spin coat and making a paint film form on a substrate, respectively. Subsequently, about the obtained 
_oat, each measurement of a pencil degree of hardness, a refractive index, a reflection factor, a water 
contact angle, and thickness was performed by the following approach. 

T0035] The coat was formed in the front face of the soda lime glass substrate which has the refractive 
index of 1.52. and 4 - 5% of reflection factor in measurement of the above-mentioned pencil degree of 
hardness, and measurement of a reflection factor, and the coat was formed on the surface of the silicon 
substrate in measurement of the above-mentioned refractive index. 

Measuring method of a pencil degree of hardness: JIS K 5400 It is based on the regular approach. 
Measuring method of a refractive index : ERIPUSOMETA DVA-36L by Mizojiri Optical Co., Ltd. was used, 
and the rate of optical refraction with a wavelength of 633nm was measured. 

[0036] Measuring method of a reflection factor : Spectrophotometer UV3100PC by Shimadzu Corp. was 
used, and the reflection factor of five incident angles [ of light with a wavelength of 550nm ] light was 
measured. 

Measuring method of a water contact angle: The automatic contact angle meter CA-Z mold made from 
Consonance Interface Science was used, and the contact angle when pure-water 3 microliter is dropped 
was measured. 

[0037] Measuring method of thickness : Post heating hardening was carried out, and about the obtained 
coat for which the blemish was attached to the paint film after desiccation by the cutter, the TARISU 
tetraethylpyrophosphate made from Rank Taylor HOBUSON was used, and it measured by measuring a 
level difference. 

These measurement result is shown in Table 1. 

[0038] 

[Table 1] 

Table 1 Coating liquid Curing temperature Thickness Pencil degree of hardness Refractive index 
Reflection factor Water contact angle (degree C) (nm) (%) (degree) L1 300 100 7H 1.36 1.2 105 L1 350 98 
8H 1 35 0 9 104 L1 450 98 8H 1.32 0.8 105 L1 550 95 8H 1.39 1.5 Ten or less L2 300 105 8H 1.38 1.5 100 
L3 100 977H 1.38 1.5 105L4 100 1 10 6H 1.35 1.1 103 L5 300 90 7H 1.29 0.6100 L6 300 100 7H 1.42 2.3 
95 L7 300 100 7H 1.43 2.3 80 L7 350 95 8H 1.42 2.3 30L7 450 93 8H 1.42 2.3 Ten or less L8 300 110 7H 
1.33 0.9 As shown in the or less 10 table 1, it is coating liquid (L1) of an example. Although the coat of 
this invention was obtained even if it heated the paint film at which [ 300 degrees C. 350 degrees C, and 
450 degrees C ] temperature Coating liquid (L1) When the paint film was heated at 550 degrees C. the 
coat of the example of a comparison in which the water contact angle of 10 or less degrees and the 
refractive index of 1 .39 are shown was formed. 

[0039] Coating liquid of an example (L2) At 300 degrees C, it is coating liquid (L3) of an example. At 100 
degrees C. it is coating liquid (L4) of an example. It is 100 degrees C and is coating liquid (L5) of an 
example. Each coat which heated, respectively and was obtained at 300 degrees C was good. No coats 
obtained by heating the paint film of the example coating liquid of a comparison (L7) prepared without 
using the example coating liquid of a comparison (L6) obtained by the hydrolyzing method and a silicon 
compound (B) at 300 degrees C showed 1.38 or less refractive index. 

[0040] The hydrolysis liquid of tetra-alkoxysilane. and coating liquid of the example of a comparison 
containing a colloid silica (L8) Although the coat formed by heating at 300 degrees C showed the 
refractive index of 1.33. it showed the water contact angle of 10 or less degrees. 

[Effect of the Invention] Since it has the stability which is equal to the preservation for about six months 
in ordinary temperature, the solution of a polysiloxane used for formation of the coat of this invention can 
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_e offered also as an industrial product. And the coat of this invention can be easily obtained according 
:o the process which applies the coating liquid containing the solution of this industrial product to a base 
material front face, and the process to which heat curing of that paint film is carried out. 
0042] This base material can be easily transformed to the base material of light reflex tightness by 
tiaking the coat of this invention form in the front face of the base material which has a refractive index 
ligher than the refractive index of the coat of this invention, for example, usual glass. The thickness of 
the coat of this invention is Si02 of coating liquid, although it can adjust also with the thickness of a 
paint film. It can adjust easily by adjusting concentration. Although the coat of this invention is effective 
even if it uses it for a base material front face as a single coat, it can also be used as an upper coat on 
the lower layer coat which has a high refractive index. 

[0043] Between wavelength [ of the light which wishes decline in the reflection factor by this coat 
thickness / of a coat / d (nm) which has a refractive index a ] lambda (nm). it is known that the relational 
expression of d=(2b -1) lambda / 4a (however, b expresses one or more integers.) will be materialized. 
Therefore, reflection of a desired light can be easily prevented by defining the thickness of a coat using 
this formula. For example, the coat which has the refractive index of 1 .32 can attain easily acid resisting 
from the glass front face of the light which has the main wavelength of 550nm of the light by adopting the 
104nm coating thickness obtained by substituting 1 for lambda and a of an upper type at such numeric 
values and b. or the 312nm coating thickness obtained by substituting 2 for b. The coat of this invention 
is applicable to the glass Braun tube with which acid resisting of light is desired, the display of a 
computer, the mirror which has a glass front face, a glass showcase, and other various product front 
faces. Since the coat of this invention has good water repellence again, it can also transform this 
hydrophilic radical material front face that is easy to become dirty on the surface of antifouling property 
by making this coat form in the base material front face of a hydrophilic property. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The following general formula (1) 
Si4 (OR) (1) 

( — however, R expresses the alkyl group which has 1-5 carbon atoms.) — the silicon compound (A) 
shown and the following general formula (2) 
CF3 n CH(CF2)2 CH2 Si(OR1)3 ... (2) 

( — however, R1 expresses the alkyl group which has 1-5 carbon atoms, and n expresses the integer of 0 
to 12.) — the silicon compound (B) shown and the following general formula (3) 
R2 CH2 OH (3) 

( — however, unsubstituted [ in which R2 has a hydrogen atom or 1-12 carbon atoms ] — or the alkyl 
group which has a substituent is expressed.) — with the alcohol (C) shown In oxalic acid (D), silicon 
(compound A) 1 mol is received. Into a silicon (compound B) 0.05-0.43 mol ratio As opposed to one mol 
of all alkoxy groups contained in a silicon compound (A) and a silicon compound (B) into a (alcoholic 
[ C ]) 0.5-100 mol ratio And the reaction mixture contained into a (oxalic acid D) 0.2-2 mol ratio to one 
mol of all alkoxy groups contained in a silicon compound (A) and a silicon compound (B) is made to form. 
And 0.5 - 10% of the weight of Si02 into which this reaction mixture was converted from the silicon atom 
in it Maintaining un-existing [ of water ], while maintaining to concentration Until the total amount of 
survival of the silicon compound in a reaction mixture concerned (A) and a silicon compound (B) becomes 
less than / 5 mol % The solution of the polysiloxane which this produced by heating at 50-180 degrees C 
is made to generate. Subsequently, the coating liquid containing the solution of the polysiloxane 
concerned is applied to a base material front face. And the method of making the coat in which the 
refractive index of 1.28-1.38 and the water contact angle of 90 - 115 degrees which are characterized by 
carrying out heat curing of the paint film obtained by this spreading at 80-450 degrees C are shown stick 
and form in the base material front face concerned. 

[Claim 2] In formation of a reaction mixture A silicon compound (A), a silicon compound (B), Besides 
alcohol (C) and oxalic acid (D), as denaturant (E), methyl trimetoxysilane, Methyl triethoxysilane, 
ethyltrimethoxysilane, ethyltriethoxysilane, 
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zmf8.-?&nmcr>msmzijL. zLximmzm->tz 
ffltzirt&fm<k&® (a) tsi^tt (b) 

[0011] W&±lzWtt2titi±MZ#V is-v^yyco 

fc&fa ( a > tt&frrhtiatte&h ( b > 

HulB^iH 1 3-234 9 3-94H8fciE«<*>JJBKi: ttffl 
iiLT. I^-ft-^J (B) O^W*Oi£v^^5aE3&»6» 

[00 12] 

[^HJtfOHJfecomt] BtffB-JK^ ( 1 ) t=*4itsr 
)V*)VmR<r>mt LXli. *^->V. x^-;l-, rnttK 

(A) O^lJi: LTti. fh7^ h^r^^^y. fh5x 
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[0013] BUlB-®^ ( 2 ) fc*ift47^;HR 
1 cOWIfcLTti, y^;K x^-;K rnt/K rf-ZK 
'O'^-yHrifjfiWf fcft.. Hit U*«3IMfc£ft ( B ) <7) 
fflhLTli, hyy;M-Dy*ob7U"hyy h=*yy^ 
y, MJy/l^*n:robVPh yxh^yy^y. h y-f 
#y/M-o;*yf-/Uh yy h^-yy^y. h>Jf*7;l' 

fistVY yy h^yy^V, ^y°?fti 7iWnfy;P 
hyx^yy^yS: ZimWbix . Ztit> IzmkT'X 

[0014] Mffi-M^ ( 3 ) ££4*t£#g«|tf)r^ 
^■;P*R 2 ^fiRJ^ y^-/K xf^, TobVK 

^y?7K "V*>7K -vr-f-JK *7^-)V*£Z 

awwu zLxwmmi^&T^jvmR* com 

kLXlt. bh'ndryyf-/K y hdfyyf-/K 
yy?-/K bKn^fyxfvK ^h^fyXf/k xbdr 
yxf;^^W^^iS„ SFiLWTvm-^ (C) 
O09i LTfcL yyV— /K x?y-/K 7°cry<y- 
/K n-7*yV— /K xf-py^yr*— rt^Eyyf-/Ux— 
x>K xfuy/ya- ;«yxfypx-f;k y'xf 
y y r? — y y 3-;t-x— -r;K y'x^ y y y y n 
-;Ptyxf/H-f^. rotl/y/'J 
-f-yKn— f7K 7Dt'u y / (J yxf ;>x-f 

;P=5r if* . £ ti £li UMBrcXtt :UB2Lfcjffl*-& 
£>-£TffiuS ^^Kb^tfT'tlt^x^y 

[0015] imit-SWl ( A ) 1 *>Kc*tLTS$<ffc£ 
9% ( B ) £ 0 . 4 3 *;U£Lh«!ffi LfcRJBS£«Ri&»& 
fcL %H±£*^l>;Kyyn*^yo?§M##^iv$r 
LTEtSCfc/r^j ( A ) l^fc*fLTSaHfr&flj 

( B ) £ 0 . 0 5 ^;miTteffl Lfcfi06«£-!|i|j&»6«. 

i. 3 8&.Tcommm^'t^mm^m^tvr. 

$3rV\ Itmte&fc (A) l^W^LT^fPHb^ 
( B ) $r 0 . 0 5 — 0. 2 5^umm^-$>CDt>mt,Zft£ 

[0016] im-tt&m ( a ) tmmit-sm < b > 

ttib^TJUa^i/mcoi^ji-mfz*). 0. 5^J:9 
iJ^Srv^Mor^a— ;Kyyo3r-y-y£ 

Wt. aSMt^fil (A) t^^L^fe) ( B) IZ&ttlZ 
■^TiVa^ismcOl^lV^tz*) , 1 OO^iO^vg 

w»«>s i o 2 aswjiL. sfrm^(c8Ha^^& t 

SJWWr^. (A) kimitSb ( B ) fc 

1-5 0^/M£ffl-r&O#*tfc$FiU\ 



[0017] ^R-fk^-ift ( a ) tmmte&m < b ) ic-g- 

*ixl>^r/W3^f^<7)l 0. 2^;PJ:9 

5l*Srv**o«B? (D) *«ffl^-*fc. ff^x^yyn 

*ft. (a) tmm&mo) iz-tttiz 

K (D) «r«ffl-r4fc» fcWifcsKU yaaf-tf-y^ifc 

ttttmz%m.cr>mm (d> s-airu 
(a) ttzmit&Vii (b> (c#^/ti.^T^rjdf^ac7) 

1*/WC«LT. ffiS (D) £0. 

[0018] RJCffl^ftjOJgjSfcli. ±IB^^k-^l 

( a ) . e*fl:^Hj ( b ) . rjva-)v ( c ) &y?f®? 
(d> comz. mmizmtx. mm*, msMt&b 

(A) l^zMzMLXO . 0 2—0. 
ffl ( E ) > LT<0T;w*;i/T;|y3*Sy5y9y£WJBLT 
iHty *F*U*8MBPJ <E) f)CTi:LTti, y-BPh 
WKyy^y, ^f^MJxh^yy5>. xf;l. 
hl>y h^yy^y, xf^hijih^fyy^y 7o 
b;i^h yy hJfyjy^y. rab*;UNyxh^Sy£y7 

y. 7f;^Wf^y-/7y, /f^h'JXb^yy 

7>, ^y^-;Ph yy h^yy^y ^f/n-uxh 
^f^v-^y. ^yf-;whyy h=Jf£yiy^y. ^r^-ivv 
yxh^i^ix^>-, 5r^f-;n- L»y h^yi/^y-, jj-y 
f^h'JXhJryy^y, Kfy^MJ^h^fyyy 
y, Kfy;l'Mixhdfyy7y > ^ifx J> 0 A 
h*isz/7>. Mtfy/H'jxh^yyyy, ^-y 
^fy/l'h^Kyyyy^ ^y ^fy;l/h 'Jxh^r 
i^y^y, 7x-/l/MJ>h4fyy7y, 7x-/l-h l J 
xh^yyyy, t"x;Ph^hJfyy y y, h'^jl-h 

yxhdfyy^y, r-rsyrobvuh yy h^-yy 
yy. r-7i77Db^h'jxhdfyy7y, r-r 
y y H^-yrobvn- yy h^yy^y. r-yyyF 
dfy7'ot;vh'jxh^yy7y N r-y^yyndfy 
7nWh Wh^fyy^y, r-^^'Jo^y/n 
b;uh 'jxhJfyy^y^t'cob yr/i"33f yy^y, 
zw/yyf-^yy h^yy^y. y^f^yxh^yy 
5 y % k'<7> i?T)Va * is is ? ytfmf t>ii&. ZtiMt 

mwx'xnzma±m^hitxm^ z t tfx-z h . 
[0019] zti^co^mi ( e ) i±. mtt±cr>wmz 

WltZit&tiit>coi8Jg.£mT2it2>ZtrfX'%. ZIX 

m < a > % a^^a ( b ) . r^rj-/p < c > sum 
iztizx *)Bf&z-&z>zttfx%h. z<7)&ijm-&m 
<, mm. $>t>frttbT>vn-}v co izmm <d) 
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i&tmmfc-&m <a> . mmit&fa cb> . ±m$£f8M 
(E> &z biz £K>'ftt>ti$>mmv&%.m 

( A ) , imik&VH ( B ) . T)Vzi-)V ( C ) mtmm. 

(d) <7)±mtm<r>Rmm^Wi. ztuz^ttvhim 
o 2 aiKSr#^*. ±iBts«yw (e) **irr*RiEfi 

&toK7)&&lzl>. ztuz-k&ix&fmmTZs i o 2 £ 
^LTO. 5—1 0**%^S i 0 2 ?&££*-r.g>J; 
■5£±fe^j£3tJ (E) UttZtiZ. ZLXz\tit>K!fc 

M^m^nmcom. zixe>Kmm.&&»ii±.ms i o 2 m 

SHWSifl5 0~l SOXJ-Cfrdifcj&TS. #?£L< 
[ o o 2 o ] rtty isxJ*V>&&.JtLi*it&fzib<?)to1kZ 

bifiX^h. (mt'l, 1 8O°CJ;O«^^-C'<50iDSi 
fctifttaWRlit: < . {PRfci: 5 0 "CT'li 8 B#fgJfgJg. 7 

it^m (a) Rt/jmit-^n (b) ^ttaft^tr 
mmit-^m < b ) o^sk:** lt -r*. ^i^snt^** 5 
oxzx'&mikZttt * , t§«.*tfe««(c e y*-^ 

[002 1] JfcJEMMcJ: *)nt>tLti#V iou*+rv<n 

z\ttfx'zz>b\ mmizmt, mmxiimtt&ztiz 
£'Oi%L>tiz>mzwmmtLx . fl&^>»«Ec»iw&i 
tizxm^ti&mziMimtLx. mvmmowM 

fflf &zttfx'%&. zcomum (f) «o^ii:Lr. 3 

^Iit*fLT3n^ K#fc««fiM*a«7 0M% 

^(nasim* ( f ) t lxu. &m&. &mtt.&fa%b'i> 



isxhh. 

[0022] mmT-mizmm^titz^m^mb lx 

S i 0 2 fcrgUJL LT 0 . 5-10 fii%-£^r 
t^i^^K^ iCOS i 0 2 ?&g#0. 5M&%£ 

S i 0 2 m&b LT{i2~8M»%##t»^ Lv^„ 
[0023] SWi: LXit. Z(7>±lz®mft&m<7)±l& 

[0024] X«±t^j$§fU:MfflBi» ±fm 

itmtxi>$k^bK ztuzft&bW&^aox:^ M£L 

<te5 0^8 0XlX$£mZ-££im. 8 0M5 0-C. » 
*L<(1 1 0 0— 4 5 0°CT-Mfc§*t&. .rcojnifto 

^WLTii. 3 o ormi^aSTUn^-r^to^'av^ 
4 5ox:j:oaf^aje«. tt^n^MMtc-H)-^ 

tz^ftoZbifiX'Zh. 
[0025] 
[HM^J] 

S^Sril^^t5t4oPRC>7^X3{c:x^y-;P7 
0. 8g£JSAU jiffTtc^<7)x^y-;^if®i 

2 . o g ^^m^mtu-r^ zbizxv. mwmoc?; 
-jmmzfflMLtz. &^x'z<7>mmzz<vmmELm£ 

11. Ogt h'jf*7/^nt^f;l'h^ h=Sr>-^ 
5^6. 2g(7)ii-^3Sr{iTLfc. JiT*ITf*i>. 

[0 02 6] Z<Dmm (L, ) ^^D7h/77-( 

*Cfr^1z. Z(T>mm. ( L, ) 2r7 y-ft^^^AS^tfO 
SlffidMTlTLTtflL -f^MM?: 3 0 O'CT'S om$®C? 

hzbizx*). z<7>7 •vitX)\si'^&mM<r)$miz®m 
Ltzfaw&SLfcZiktz. w.^x'zcow.mz^wx. 
m-ftftVBzmmLxmT&ytnx^? h^zMfcLfzbz 

3 200cm-'#ifii:980cm- 1 M(:y7y- 



(7) 
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)Vmzi.&WSl*. 2 80 0cm-'ft)fiWfl,ySt 
khWk. 1 1 0 0cm '#igfcS i -O-S i izX 
&«&JR£, ZlX 1 2 0 0cm-i#iatC-FtJ:2>iR 

[00 2 7]flSfcM2 

2 . 4 g£J5AU flHFFfc: :»x^y -MzW®. 1 
2. Og Z'JrSrJ^mvth ZtizXD. »x ^ y 

12. 5 gi: h'J-r^y/^o^y^H-Uy h*cz/is 

^>cr>mm ( l 2 ) zwm ttz. z^mm < l 2 > $• 
coo28] mmw3 

0 . 6 gSrJxAL, flifFBc d <7)x ? y -MzWWt 1 
2 . 0 g Z'JrM.'liWtot & ;t(:J;D, H&cox * y 

-frmm&mm ttz. K^x-z^mmz ^ssuss* 

>9. 4 gt M»T*7^C?5j-yf-;PhUy h^isis 

is?>i. 2gfcr-rsyyDtvPM»y 

iztnmz 5 mmmiifz'&ftM-t h ztizXKfxvi'u* 
^ycnmmiu) zmmttz. z^mm (l 3 ) *u 

[0029] HJ6M4 

^#J3T1#£>*I*:^ ( L 3 ) 1 0 0 glz^ %t=f&S 
nm<r>au4 h'^xU^SrS i 0 2 k LX 1 5. 7t§ 
9 y -/HJ-ifci" U # WP£ 5 1. OgU 

? y-;P 1 4 9 g £Jra;iT+#toflitrr& .1 KJ: 9 . 

^U^odfifytT)^ (l 4 ) S-PML/i. 
[00 3 0] mmm5 

mm3x-%tytitzmm. ( l 3 > loogt, «hhs8 

nm(7)3D^F«y'J*J-SiO z J:Ltl5. 7M 
%^^Sy?y-/W#ifc^y#77P£7 6. 4gi:x 
^y-;U2 2 3. eg^tw^x+^zm^hztizx 

[0031] tami 

Wffig £ $m z. o (t Jt 4 □ y ^ X r? {;rx ? y — /I/ 4 3 . 
7 girT-b^xhdfv-S^vi 6. 6gi:hl>T^y;P 
jj-n^-y^h'jy h*vi^^9. 3gHUUzl 
^-r^>wi:{Ci;Ox^y-;U?i^i)l|gL^. i^TM 

x?y-/P24. 9gt*5. 4 g fc^i: 
S?0. 1 g^?I^S-?rrL^. jTF^Tf^,. SbST 



tz 5 ^mam^mftzm^m-t & z t iz x 9 . 

[0 03 2] im&\2 

MffigZffi £ 4 -?P»£7 ^ x 3 (:x ? y — ;p 7 

2. 0g££AU «J*T^OX^y-;KC^i?l 

l . 4 g £^A-2-p#5flD-r & d i: K i 9 . ii<^i ? y 

11- 0 gt^^^f^h'J^ h^r^^5^5. 6g 

(l 7 ) zmmttz. 

[0033] 

Mffig % fit t o (t^: 4 odRjfc tzx ^ y — ;p 5 

3. 7gi:f h7Xbdryj/7>20. 8g^SALT 
^^■^ClfctcJ: -rh^xh^r^^^^OX^y- 

tuf&L. m%sT<7)z<ommz. x^y-^20. ogt 

*5. 4 gt««t LTliKO. 1 g^tll^ITL 
&^ZZblz£VTJl'Zi*isis7ycDtiVfcttm%!!Sfrt>%: 

zmzmmttz. K^z-zcom^miz^ sfgnnm 

<7)rjn-f H«>-';^$-S i O z t LX 3 0MM%i?^-f 

1 0 0ghx^y-/U7 
0 0 g ZMlX-\-lHzM&-th Ztlzi*). m^tWi ( L 

8 ) zmmtfz. 

[0034]HMM6 

±ibm ( l, > — < l 8 > zmmmt lx , ^-n-e-n^ 
±izxt'>a-hLxmmzmf8.z-£tz&. zcommz 

*v b7U-b±8 0X:X5ttm*l.. Oz^xmfSJF* 

m. i iz^-t^mx'tm^^ zbizzi, mummnzm 
mzBf&zittz. K^x-m^titzmmiz^x. Tm* 
mzx *)®m®8z. mvrm. sst*. ^mt&ARxmm 

[0035] ±.mGmmm<DMfemfKMm(r)m%.T 
ti. tema, i. 5 2cr>mmmk4—5%<7)5Lmmz& 
^hv~?vAi±ij?xmx<nmm\,zB$&ti, zlx 
±immmcommx'H. mmityvaym^^mmizm 

tftZixtz. 

®mmfecr>mi&£ : JIS K 5 4 0 0 IzMfen 

-nmzxh. 

mmmcDW&m •. ai*?(»)i«x'j7y^^ 

-DVA-3 6L£tefflt,T. iI6 3 3nm^«g 

[0036] mtmcowfem ■. (m mmm^mm 

07>7fefegftUV3 100PC^|$fflU. S&K5 5 0 
n m^^AS^ 5^-C^^l^^ail^ Lfz. 

JiST t fz t § ^gftfcft $rM^ Lfz . 
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[0037] m&<7)M%.m mmmmmz* - y 



[0038] 
[*13 



* 1 













sattm 






CO 


( nm ) 






(%) 


C ) 


Li 


3 0 0 


10 0 


7H 


1.36 


1 . 


2 


10 5 


L, 


3 5 0 


98 


8H 


1.35 


0. 


9 


104 


L, 


4 5 0 


98 


8H 


1.32 


0. 


8 


10 5 


L, 


550 


95 


8H 


1.39 


1 . 


5 


1 0J2TF 


L 2 


300 


105 


8H 


1.38 


1 . 


5 


100 


L 3 


10 0 


97 


7H 


1.38 


1 . 


5 


10 5 


L 4 


10 0 


1 1 0 


6H 


1.35 


1 . 


1 


10 3 


L 5 


30 0 


9 0 


7H 


1.29 


o. 


6 


10 0 


L 6 


300 


10 0 


7H 


1.42 


2. 


3 


9 5 


L 7 


300 


1 0 0 


7H 


1.43 


2. 


3 


80 


L 7 


35 0 


9 5 


8H 


1.42 


2. 


3 


30 


Lv 


4 5 0 


9 3 


8H 


1.42 


2. 


3 


1 0&T 


L a 


30 0 


1 1 0 


7H 


1.33 


0. 


9 


1 0J2TF 



m 1 (c**3*ife «* •? fc, Htt0!0&ffiR < L, ) <r>wm 

ST3 0 0U 3 5 0'C, 4 5 O'CW^-Til^agTjPfft 

lt t>i&mwKmtmt>ixiz.ifi* mmm ( l, ) «t 
$t£ 5 5 or-cuna**-* t . i omy.T<o*imft t 

[0039] mtmnimm <l 2 > ^3oor-c\n 

MWtf>§6*KR ( L 3 ) J10 0*CT\ Htfe^lO^mjS 
( L 4 ) £10 0 "CC\ * LTHS6fi?iJc0^i1?5t ( L 5 ) 

$r 3 o o'CT'ZtirtiimLxfttztiKmm&^tii* 

(L 6 > . awta-ft^ <b) ^mmt^x-mmt 
tiitmmm^m. < l 7 > <omj&£ 3 o ottcmw-s^ 

fcfcJtOftfeftfcWBtivvfftfc, 1. 3 8tlT(7)®*f 
3 o o-cx-tim-tzz t IZ£ W^MIt 1 - 

[004 1] 

z/u*?yv>mmiz. m^xme^n^mzmx.^ 

[0042] *»^O«IK<0ffi*f*«t 9 JSV^E»f*£W 



m~<vmmtLxmmLxi>imx'h2>&. mmmmz 
tt&Tmw&>±.tz±jmmt ixmm-th zthx 

[004 3] mttmatt-t&MmnmZd (nm) 

t. zw&mizx&B&imv&Tzmtsftn&L&x (n 

m) d= (2b-l ) A/4 a (ffiU b 

14 1 ULh<0S3RSr*-r . ) OW«5&Mfc£-r & Z t tm 

htix^t. m-ox. zniKzmmixigmnmiLzm 
fotztizx m^zmw<?>it<r)Rm*ffi±'f& z t 

tfX'Z&.MUL 1. 3 2<0JBiWsS:#*-*«B!fcJ: 
ot. ^T»3lfi«+'C*ft5 5 0 nm5r^-|>5fcc7)^*7X 

b IZ 1 ^i^A-TI. t fc: «fc oT» toixh 104nm« 
f|JW$, ^^(4bt2^KX-r^^i;{Zj;-5Tt#4>il& 
3 1 2nm«MMI5££Sffl^£.Ii:Kio-t^K3i 

m&mtz. *mx?>w&zmm-r&zti> i x*%2>. * 
^^zcomfc&wttmmzvm&nmmiz^mzitz 
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(72) sum m 



